Expression of a sodium proton antiporter (NhaA) in Escherichia coli is induced by Na+ and Li+ ions.
Regulation of expression of nhaA, the gene which encodes a Na+/H+ antiporter in Escherichia coli has been studied. Two promoters have been identified in the upstream sequence of the gene and the corresponding start point of transcription mapped by primer extension. Monitoring the beta-galactosidase activity of a chromosomal translation fusion of nhaA'-'lacZ show that at pH 7.5 the gene is induced, within 1 h, by 100 mM of either Li+ or Na+. Change of pH between 6.5 and 8.5 by itself does not increase expression of the gene but it markedly increases the sensitivity of the expression system to the ions. At pH 7.5 maximal induction is obtained by 100 mM NaCl, whereas at pH 8.6, 10 mM NaCl elicit similar response. The pattern of regulation of nhaA reflects its importance in adaptation to high salinity and alkaline pH in E. coli.